Introduction
As accessible and trusted healthcare professionals, pharmacists are often making recommendations or counseling female patients about their health concerns, as well as the health conditions of their family members. Therefore, it is necessary that pharmacy students receive adequate knowledge and training through the Doctor of Pharmacy (PharmD) curriculum to be able to fulfill this vital role. Students must understand the diseases that disproportionately affect women, as well as sex-specific guidelines for primary and secondary prevention. Concepts such as sex-based biology and the lifespan approach to women's health must be introduced.
1,2 Students must also be aware of potentially important differences between men and women in the experience of disease and response to medications [1] [2] [3] , and the sex-based differences in enrollment into certain clinical trials and in analysis of data. 4 Similarly, students should appreciate the unique social and economic considerations that may influence a woman's health, such as caretaking responsibilities, access to healthcare, communication styles, and issues of abuse. All of this information, taken in context, can be utilized by future pharmacists to improve patient-specific and populationbased outcomes.
The pharmacy academy has recognized the importance of educating students on topics pertinent to women's health. The American Association of Colleges of Pharmacy (AACP), in collaboration with four governmental agencies, has released a comprehensive "Gender and Sex-Related Health Care Pharmacy Curriculum Guide", which recommended key concepts to be included in the didactic education of Doctor of Pharmacy (PharmD) students. 5 In order to fulfill some of the content in the curriculum guide, an elective course may be useful.
This elective course in women's health issues was developed to augment the knowledge gained through required therapeutics courses regarding disease presentation in women and pharmacological/non-pharmacological recommendations. In addition, the course afforded students the opportunity to learn about additional topics, such as international issues in women's health, that they likely did not receive exposure to previously. The purpose of this course was to educate students on some of the core elements outlined in the AACP Gender and Sex-Related Health Care Pharmacy Curriculum Guide and to provide them with opportunities to put this knowledge into practice
Course Content and Design
The 2-credit hour elective course introduced PharmD students to timely and important topics in women's health primarily through a discussion-based approach led by the course instructor. Course objectives, adapted from the AACP Gender and Sex-related Health Care Pharmacy Curriculum Guide 5 , are listed in Table 1 . Table 2 outlines the topics covered in the course. Students were presented with a comprehensive overview of women's health across the lifespan and were introduced to topics such as the biological basis for sex-related differences and subsequent health outcomes; the involvement of women in clinical trials; and maternal and child health. Students also educated each other about select diseases that differentially or disproportionately affect women and treatment of certain disease states during pregnancy. Students were exposed to social and economic issues that impact women's health in the U.S. and internationally. In general terms, the first half of the course focused on scientific and medical aspects of women's health; the remaining weeks covered the political, social, and economic aspects of women's health. Appendix 1 lists useful resources for each of these topics.
Table 2. Course outline
At the time of this writing, the course has been offered 3 times, once during an academic year. Students in their 3 rd , 4 th , or 5 th year of a 0-6 PharmD program were eligible to enroll in the course. The class was held in 2 consecutive 50-minute sessions 1 day per week. The following assignments and activities were utilized to assess whether the students met the course objectives: pre/post-test; reflections on the reading assignments; in-class discussions and active-learning activities; research and presentation of a scientific seminar; design and implementation of a project for National Women's Health Week; and a reflective essay. Each of these is further described below.
Before the course began, the instructor created a test consisting of fill-in-the-blank and short answer essay questions. The questions evaluated students' knowledge regarding the course content based upon the course objectives (Table 1) . The test was administered as a pre-test on the first day of the course; the same test was administered as a post-test during the final class meeting. The pre/posttests were kept by the instructor, but students were able to view the feedback to their responses on these tests. The preand post-tests were non-graded events. As students enrolled in the course are at different points in the pharmacy curriculum, the pre-test provided the instructor with insight into the baseline knowledge of the cohort regarding women's health issues. Although the course content did not change based upon the results of the pre-test, it alerted the instructor to particular areas that may require additional time or attention. A comparison of performance on the pre-and post-tests allowed both student and instructor to gauge the knowledge gained through the course and to determine whether any deficiencies still existed.
Each week of the course focused on a topic as outlined in Table 2 . Approximately 3 articles pertaining to each week's topic were posted to WebCT, the university's course management software. The students read the articles and were requested to post a reflection or reaction to the articles each week. (There were no postings for the weeks in which the students present their scientific seminars.) The students could write about new insights they had obtained from the readings and could react to other's postings. Students were informed that a 3 to 5 sentence (minimum) post would be acceptable. The readings were posted to WebCT one week before the postings were due. The posting was due on the day that class was held, by noon (3 hours before class began). The purpose of the WebCT postings were twofold: 1) to ensure that students had completed and critically evaluated the reading before class, which would enhance their participation in discussion and other activities, and 2) to allow the instructor to introduce points of discussion based in part upon the WebCT postings (e.g. to highlight issues that students had written that they were surprised to learn about, or that they had found to be confusing). The WebCT postings accounted for 25% of the student's final grade in the course; the instructor ensured that each student had completed the postings and evaluated the content for analysis and relevance to the week's topic.
The instructor utilized in-class discussions and active learning techniques to review the weekly topics with the students. As students shared views and opinions on numerous topics, some of which are sensitive or controversial, it was critical that the classroom be an open and safe environment. "Ground rules" were shared with the students on the first day of class and reinforced at key points throughout the course. As a result, students were able to express thoughts and opinions in a professional and respectful atmosphere without personal attacks or unprofessional comments or behavior. The instructor used a variety of methods to lead the discussion, such as the posing of a particular question to generate student conversation or utilizing open-ended questions to ask the students what they thought were particularly salient areas to discuss. Active learning was also implemented in almost all of the class sessions. For example, students worked in group to complete recommendations for patient case scenarios (created by the instructor) based on preconception care guidelines. Fifteen percent of the student's final course grade was based on attendance and participation in the in-class discussions and active learning activities.
As part of the course, students were required to research, develop, and present a 10-minute scientific seminar containing information pertinent to one of the following areas: 1) a disease state or condition that disproportionately or differentially affects women; 2) a pharmacokinetic or pharmacodynamic difference between men and women; or 3) treatment of a particular disease state or use of a particular drug class during pregnancy and lactation. By the end of the second week of class, each student submitted to the instructor via email his/her first choice for a presentation topic, as well as two alternates. Within a few days, the instructor confirmed the topic with each student, ensuring that a variety of appropriate topics were presented in class. Each student created a PowerPoint presentation to convey the information about his/her topic. All PowerPoint presentations were due to be posted to WebCT on the same day, though the in-class presentations occurred on different dates. Each student gave his/her seminar to the rest of the class, providing an opportunity for peer-teaching. Following the presentation, students were able to ask questions. The instructor was also able to verbally clarify any inconsistences or oversights in the information that was provided, although this rarely happened. The seminar counted as 20% of the final grade for the course and was graded by the instructor on the following attributes: accuracy of information (20 points 6 During NWHW, women are encouraged to prioritize their health and to take steps to improve health and prevent disease. Students decided the topic and nature of their project focusing on either primary prevention (e.g., health education) and/or secondary prevention (e.g., screening programs). The teams also selected the venue(s) for their project. The instructor provided contact information for community centers and pharmacies that the College of Pharmacy had ongoing relationships with for student outreach programs; students could also decide to use a different venue and were then responsible for initiating contact with the site. As part of the project, students registered the events on the NWHW website. They were also advised to order materials and utilize the media outreach tools available on the NWHW website. Press releases were created and submitted to the local media highlighting NWHW and the upcoming projects. After the program was implemented, students submitted to the instructor brief forms that collected metrics about the project and measured individual and team members' contributions to the group work (Appendix 2). While it is a group project, each student earned an individual grade, which contributed 20% to the final course grade. The instructor assessed the projects based on the quality of the program and its materials (20 points); students' abilities to interact with participants and answer questions (15 points); and the students' abilities to collaborate in teams (15 points). During the final class session, student groups informally shared with the class the design, outcomes, and lessons learned from their project.
Finally, students wrote a 5-7 page reflective essay as a culminating experience in the course. Each student described important concepts and insights obtained through the course and the projected impact on his/her professional practice. The paper was graded by the instructor for content (30 points) as well as proper format, grammar, and spelling (20 points). The score on the reflective essay provided 20% of the student's course grade.
Student Performance
At the time of this writing, a total of 56 students had completed the course over 3 academic years. Each of the assignments (i.e. pre/post-test, seminar, reflective essay, WebCT postings, NWHW project), as well as the in-class discussion and active learning activities provided the instructor with opportunities to evaluate the students' progress on meeting the course objectives. The pre/posttests assessed whether any changes in student knowledge related to the course objectives occurred through participating in the course. Matched pre-and post-tests were available for 47 of the 56 students (84%). The paired t-test (IBM SPSS Statistics 20) was utilized to assess whether differences in pre-test scores and post-test scores were statistically significant. Students' knowledge significantly improved between pre-and post-test (p<0.001).
The seminar experience not only provided the students with comprehensive information regarding varied women's health issues, but also gave them another occasion to deepen their expertise in literature retrieval and evaluation and to further develop their presentation skills. Most students performed very well in the seminars both in the content they were providing and their delivery style, with about 80% of the students scoring a 90% or higher.
The WebCT postings and reflective essays allowed students to express their understanding of the material. Oftentimes, students would post reflections to WebCT that were much longer than the minimum requirement. Many reacted to other student's writings, indicating that students were reading other's postings. The reflective essays were thoughtful and well-written, with most students providing good detail on the impact of the course to them as future pharmacists. Over the years, nearly 86% of the students have earned a 90% or higher on this assignment.
The NWHW project served to provide students an opportunity to interact with the general public regarding wellness and health promotion, a key role for pharmacists. Through the development and implementation of the project, students utilized the scientific knowledge and the information on health communication with women that they were gaining through the course. Table 3 describes the various NWHW projects the students have implemented and summarizes the number of women on the campus or in the community who participated. Every year, press releases regarding the NWHW projects were published in university and community newspapers, and public service announcements were created and broadcast from the university's radio station. In addition, one year the instructor and several students were interviewed for segments on the university's radio station and the local NBC affiliate television station, which served to further disseminate the message about women's health and NWHW. Review of the forms (Appendix 2) submitted by the students indicated that almost all student groups perceived that their teammates contributed equally to the NWHW project. 
Student Perceptions
At the conclusion of the course, students evaluated the elective through anonymous online surveys administered via CoursEval software (ConnectEDU, Boston). Students were asked to assess each question on a scale of Excellent (5) to Poor (1). Fifty of the 56 students (89%) completed the evaluations; the results are displayed in Table 4 .
Fifteen students who completed the course evaluation provided comments in the free text box. Thirteen of the 15 comments were positive: representative comments included "really beneficial class"; "the articles and references that you chose were really interesting"; "I appreciated the chance to discuss issues"; "I enjoyed the course and believe that it will make me more prepared to be a pharmacist who can attend to certain patients' needs". Two students provided constructive criticism. One student thought that there was "too much reading" for a "slow reader". Another student suggested quizzes over the readings as additional opportunities to earn points in the class.
As this class utilized the standardized course evaluation surveys that are used for all College of Pharmacy courses, the NWHW projects were not specifically assessed via this method. However, several students did provide comments on the required NWHW forms (Appendix 2), which indicated that they found the projects to be good practice for working with future patients.
Lessons Learned
The course has several strengths. Additionally, over the years that the instructor has offered the course, certain elements of the course have evolved. For example, the percentage that each assignment contributes to the final course grade has been revised. Likewise, Part 2 of the NWHW forms (Appendix 2) has become more robust over time. The instructor has neither modified the number of readings nor introduced quizzes into the course based on the limited number of students requesting such a change; however, if additional students make similar recommendations in the future, these changes will be considered.
There are at least two potential limitations to this course in its current version. The class was created as an elective course to supplement the women's health information students received through required therapeutics modules; therefore, not every aspect of the AACP Gender and Sexrelated Health Care Pharmacy Curriculum Guide 5 is addressed in this course. The fact that the post-test is not a graded event may also be perceived as a limitation; while the students demonstrated understanding and insight of women's health issues through several graded assignments, their ability to recall information was not graded.
Implications
Women's health is an important topic area that colleges and schools of pharmacy must address through curricula. This elective course has provided pharmacy students with an understanding of sex-based biology and other physiological, social, and economic factors that impact female patients. In addition, through this course, programs have been implemented in the community to raise awareness on a number of women's health issues.
This case study provides just 1 example of how content regarding women's health issues may be structured. Reviewing recent publications of other women's health courses 8, 9 in addition to this case study may be helpful to one interested in introducing a new course or revising an existing course as his or her institution.
Teams could decide to complete Form 1 together and submit just 1 copy. However, every student had to complete Form 2 individually. All forms were submitted directly to the instructor.
Form 1 -Metrics on Impact of Women's Health Week Project

Names of team member(s) _____________________________________________ ____________________________________________________________________
In the space below, please write a description of your project. Be sure to provide details such as the date/time and location of your project and a description of how your project was implemented. Is there anything you would do differently the next time you conduct a community outreach program? (Use back of page if necessary)
In the space following each question, indicate metrics to describe your project's impact. These metrics should include the following information, as applicable: 1) total number of hours volunteered by your student team 2) number of individuals who participated in your project 3) any other metrics that may be pertinent to your project or any feedback you may have received on the project (use back of page if necessary)
